Objective. To explore and compare the influences of individual-level cultural values and personal attitudinal values on the desire for medical information and self-involvement in decision making in Australia and China. Methods. A total of 288 and 291 middle-aged adults from Australia and China, respectively, completed an online survey examining cultural and personal values, and their desired level of self-influence on medical decision making. Structural equation modeling was used to test 15 hypotheses relating to the effects of cultural and personal antecedents on the individual desire for influence over medical decision making. Results. Similar factors in both Australia and China (total variance explained: Australia 29%; China 35%) predicted desire for medical information, with interdependence (unstandardized path coefficient b Australia = 0.102, P = 0.014; b China = 0.215, P = 0.001), independence (b Australia = 0.244, P \ 0.001; b China = 0.123, P = 0.037), and health locus of control (b Australia = 20.140, P = 0.018; b China = 20.138, P = 0.007) being significant and positive predictors. A desire for involvement in decisions was only predicted by power distance, which had an opposite effect of being negative for Australia and positive for China (total variance explained: Australia 11%; China 5%; b Australia = 0.294, P \ 0.001; China: b China = 20.190, P = 0.043). National culture moderated the effect of independence on desire for medical information, which was stronger in Australia than China (Z score = 1.687, P \ 0.05). Conclusions. Study results demonstrate that in both countries, desire for medical information can be influenced by individual-level cultural and personal values, suggesting potential benefits of tailoring health communication to personal mindsets to foster informed decision making. The desired level of self-involvement in decision making was relatively independent of other cultural and personal values in both countries, suggesting caution against cultural stereotypes. Study findings also suggest that involvement preferences in decision making should be considered separately from information needs at the clinical encounter.
preferences for involvement in decision making (DM). 3, [7] [8] [9] [10] [11] Culture, in particular, has been the focus of a few studies where cultural targeting and tailoring of communication and decision support strategies were suggested to achieve optimal outcomes, such as increased patient satisfaction, adherence, and reduced decisional regret. 7, 12, 13 Central to this is the strategy of invoking patients' deep thinking and choice deliberations by framing information and communication in ways that resonate with their cultural values and individual mindsets. 12, 13 However, this has been challenged by the results of recent randomized controlled trials from the United States, which compared the effects of generic and culturally targeted decision aid materials. 14 These results suggest that cultural targeting at the group level may not influence the processing of information when individuals are making decisions about options that require slow and deep deliberative thinking. 14 Rather , the findings suggest that individual-level cultural values/orientations, not the group-level cultural values, influence how individuals process information within medical DM contexts. 14 Medical DM processes are complex and multidimensional, as are the cultural influences, and more research is needed to examine the interaction between culture, individual self, and medical DM. 15, 16 Findings from such research studies are likely to help inform policy makers, researchers, and practitioners of key cultural and personal attributes of diverse patients that may be most relevant to cultural targeting and tailoring efforts.
Culture is a complex concept and it has many dimensions and layers such as global, national, organizational, group, and individual cultural values. 15 , 16 Hofstede's model of cultural dimensions defines national culture as ''the collective programming of the mind distinguishing the members of one group or category of people from others'' 17 and identifies six cultural value dimensions that appear to be distinctive across countries. 17, 18 For example, individualism and collectivism consider the extent to which members of a nation or society are bound together as interdependent agents. 17 While countries can fall on either the individualistic or collectivist end of the spectrum, individual citizens within a country may differ in their possession of individualistic or collectivist values. 19, 20 Such cultural orientations or values include selfconstrual, which usually refers to the construction and view of self in relation to others. 20, 21 There are two types of self-construal, interdependent self-construal and independent self-construal, which tend to be more prevalent depending on the national culture's emphasis on individualism or collectivism. 20, 21 Individuals with greater access to independent self-construal more frequently view themselves as autonomous, distinctive, and characterized by unique internal attributes such as thoughts, feelings, and needs. 21 Those who possess stronger access to interdependent self-construal, on the other hand, more frequently view themselves as an integral member of a network of social relationships characterized by external attributes such as belonging, roles, and harmony. 21 An individual can possess both the independent and interdependent self-construal, but one type may be more accessible than the other depending on the situation and context. 19, 21, 22 For example, self-construal can be primed or conditioned by national culture. 20 Individuals within individualist cultures tend to have greater exposure to independent mindsets, whereas people within collectivist cultures tend to be more frequently rewarded for employing interdependent thinking. 20 Individual self-construal can manifest itself in the form of individual pre-behavioral processes, motivation, and behaviours. 20, 23 For example, ''independent individuals'' are generally more receptive to messages that emphasize positive personal gain, whereas ''interdependent individuals'' are more drawn to messages emphasizing lossavoidance. 24 In the past, studies from different countries have focused on describing and comparing patterns in patient preferences for self and family involvement within and across cultures. [25] [26] [27] [28] [29] However, only a limited number of studies 7, 30, 31 have examined the role that individual-level cultural and personal values play in shaping preferences for involvement in medical decisions and how these relationships are moderated by nationallevel cultural surroundings.
Alden and colleagues compared the influence of core cultural values on patients' desired level of medical information and self-involvement in the United States and Japan. 7 They found that the United States patients' desire for involvement in the medical DM process was frequently driven by a desire for power-sharing and pursuing personal gain. In Japan, however, the DM process was more likely to be driven by individual values that emphasized the importance of interdependent information exchange.
Extending this work further, we proposed and tested a theoretical model of cultural and personal value predictors of individuals' desire for involvement in medical DM between a ''Western'' and ''non-Western'' national culture-Australia and China. We also looked separately at the desire for health information because people may wish to be well-informed and yet have a preference for less involvement in making a decision. 32 We explored how individual self-construal and attitudinal values influence patients' desire for medical information and selfinvolvement in DM within and across two unique cultural settings. The relationship between national-level culture, individual-level cultural values/orientations, and individual desire for information and involvement in medical DM has important implications for the implementation of shared DM policy in different countries and cultures.
Hypotheses
We modelled three individual-level cultural values (values that are susceptible to national culture conditioning): 1) relational interdependence (RISC), 2) independence (IND), 3) power distance (PD); and one personal attitudinal value, health locus of control (HLC), as antecedents of two parameter values-desire for medical information and desire for self-involvement in DM. Our analysis tested 15 hypotheses (H1-H15), presented in Table 1 . Both high interdependent and independent individuals are viewed as active agents in pursuing relational joint goals or personal goals. 33 Therefore, within the context of medical DM and the doctor-patient dyad, we hypothesized that individuals who place a high value on interdependence or independence should have stronger desire for medical information (H1/H2) and selfinvolvement in DM (H3/H4). PD is defined by the extent to which individuals accept hierarchical social status and inequity. 18 It is an individual-level cultural value construct that corresponds with Hofstede's national culture power distance dimension. 34 Based on the literature, 7, 35, 36 we hypothesized that individuals who value higher PD are more likely to defer DM to authority figures such as health care providers and, therefore, are less likely to desire medical information and involvement (H5/H6). We tested additional hypotheses related to chance (external) HLC, which is characterized by the degree to which individuals view their health as determined by factors that are out of their control. 37 We hypothesized that HLC would be negatively associated with desire for medical information and self-involvement (H7/H8). 38 In addition to our hypotheses about individual-level predictors of preferences for involvement in DM, we considered the cultural psychology literature on cultural priming and conditioning. 19, 21, 40 This suggested that national culture can moderate the effect of individuallevel cultural values on desire for DM. Thus, while both the independent and interdependent construal can coexist within an individual, if the national-level cultural context positively rewards or conditions one type of self-view more frequently or stronger than the other, such reinforcement may encourage or normalize subsequent prebehavioral intentions and behaviors. [19] [20] [21] Australian culture is a highly individualist culture with an index score of 90 on Hofstede's individualism measure, while Chinese culture is highly collectivist with an index score of 20. 18 Therefore, we proposed national cultural context moderation hypotheses for interdependence, which we thought would more strongly predict desire for medical information and self-involvement in China (where this type of thinking is more common) than Australia (H9/ H11). We hypothesized that having independent values in Australia would be more strongly related to desire for medical information and self-involvement than in China (H10/H12). Similarly, there is a dramatic difference between China and Australia according to Hofstede's power distance measure (80 v. 36), 17 with Australians less likely to expect or endorse unequal power distribution. Therefore, we hypothesized that the effect of power distance on the desire for medical information and selfinvolvement would be stronger and negatively correlated in the Chinese cultural context compared with Australian context (H13/H14). We hypothesized a direct and indirect positive effect from desire for medical information to desire for self-involvement (H15) based on the assumption that patients who want to be more informed will also want to be more involved in their own health care decisions (see Figure 1 ).
Methods

Study design
This study was part of a broader seven-country (China, Australia, Thailand, India, Malaysia, South Korea, and the United States) investigation into culture and its effects on patient-physician DM. A cross-sectional online survey design was used with participants recruited through an online survey company, LightsspeedGMI, which sent e-mail invitations to representative panels of adults aged 30 to 45. This age group was chosen to minimize problems related to familiarity and confidence with the internet. Quota screening maintained equal gender representation in all countries. Participants who voluntarily joined the study received points that could be used to redeem products. A total of 372 and 370 participants in Australia and China, respectively, responded to the survey. Respondents who did not pass the attention test (one item question where participants were instructed to choose a specified answer; 23 in Australia and 12 in China) or took less than 5 minutes to complete the survey (47 in Australia and 55 in China) were removed from the dataset. Furthermore, Tukey's outlier labelling rule 41 was 
Measures
The survey instrument consisted of demographic, selfconstrual (IND, RISC, PD), personal attitudinal (HLC), and contextual items measuring the perceived prevalence of SDM, alongside individual desire for medical information and desire for self and family involvement in DM. In China, this survey was double back-translated to Chinese. Face validity and content validity of the translated scales were assessed and found to be satisfactory. In addition to these validated scales, a 6-item, 5-point Likert-type scale was adapted from similar scenario-based measures published in the past to measure desire for self-involvement in DM across six disease scenarios. 7, 26, [42] [43] [44] Those scenarios included two minor health problems (common cold and eczema), two moderately serious conditions (diabetes InfoSeek, desire for medical information; PD, power distance; RISC, relational-interdependence. management and asthma), and two very serious conditions (diabetic foot disease and cancer). 26 A summary of the scales used is presented in Table 2 .
Data Analysis
As the first step in model validation, exploratory factor analysis was carried out with maximum likelihood estimation and Promax rotation. Items that had loadings close to or above 0.500 on a single factor in both countries were retained for the next step of confirmatory factor analysis (CFA) to ensure convergent validity. 46 During CFA, bootstrapping (1000 bootstrap samples) was used in both countries due to violations of multivariate normality. 47 Items with poor loadings (below 0.5) or higher modification indices for model improvement were dropped. Final items for each structural equation model (SEM) construct and summary statistics are presented in Table 2 . For the self-involvement construct, only items related to the moderate and serious scenarios were entered in the final model. The modified measurement model fit indices for both China and Australia are shown in Table  3 . In both countries, the measurement model convergent validity was investigated using the average variance extracted (AVE) estimates. 46 The master validity plugin tool developed by Gaskin and Lim was used to extract relevant results from Amos. 48 In the Australian model, except for HLC (0.491), all other AVE estimates were above 0.50. In the Chinese model, AVE estimates for RISC (0.472), IND (0.494), and medical information desire (0.471) were slightly below recommended 0.50. 46 Fornell and Larcker 49 suggest that convergent validity can still be treated as adequate if Composite Reliability (CR) alone is satisfactory. In our study, all CRs were above 0.7, meeting the minimum satisfactory threshold. 46, 49 In addition, all AVE estimates were larger than maximum shared variance and the square roots of AVE estimates were greater than interconstruct correlations, indicating satisfactory discriminant validity in both countries 46 (see Table 4 ). The variance inflation factors for all independent variables were below 2, indicating that multicollinearity was not a concern in either country. 46 Common method bias was examined by controlling for the effects of a single unmeasured latent factor. 50 The proportion of change in variance after adding a common latent factor was 17% in Australia and 16% in China. Both were lower than the common threshold of 50%, and therefore, less likely to have significant effects on the regression weight outcomes. 50, 51 In order to validate comparisons of structural path coefficients across countries, configural and metric invariance tests were performed. The model fit was acceptable when both countries loaded together in a combined model, showing adequate configural invariance. When combined model factor loadings were constrained to be equal across groups, the chi-square difference test between the fully constrained model and the unconstrained model was not statistically significant (P = 0.298), meaning full metric invariance was supported. This level of invariance allowed comparisons of unstandardized path coefficients across countries but not means. 52
Results
Sample Descriptions
The age and gender distribution across the Chinese and Australian samples were similar due to quota screening during recruitment. Samples differed statistically on the distribution of income, education, occupation, and marital status (see Table 5 ). Compared to their respective national population distributions, both were skewed toward middle and high income, high educational attainment, and professionals and administrative positions. 26 This similarity in sample skew between the two countries is likely to reduce the possibility of sociodemographic confounding effects on the results. 26 In both countries, the average desire for medical information was toward the high end of the scale, while the desire for selfinvolvement was closer to the midpoint.
Structural Model Validation
As in the CFA analysis, bootstrapping (1000 samples) was used to estimate the structural model. The model fit indices were acceptable (see Table 3 ), allowing the analysis of path coefficients. Overall, in Australia, 29% of the variance in the desire for medical information was explained by predictor variables, and in China, the figure was 35%. As for desire for self-involvement, the predictor variables accounted for 11% and 5% of the total variance, respectively. Significance in difference in proportions or mean score: *P \ 0.05, **P \ 0.01, ***P \ 0.001.
In both Australia and China, hypotheses were supported regarding the positive influence of the individual-level cultural values (interdependence and independence) on the desire for medical information (H1 and H2) and negative influence of the personal value of HLC on the desire for medical information (H7) (see Figure 2 and Table 1 ). Contrary to H5, power distance had no effect on desire for medical information in either country. In addition, paths from interdependence (H3), independence (H4), and health locus of control (H8) to desire for self-involvement were not significant. However, while the hypothesized negative association of power distance and desire for self-involvement (H6) was supported in Australia, the opposite was observed in China, where power distance positively influenced the level of desire for self-involvement. Desire for medical information was not related to desire for self-involvement in either country (H15).
Furthermore, our hypothesis of national cultural context moderation of antecedent effects on outcomes was supported for the path from independence to desire for medical information (H10), which was positive and significant in both countries. A test of the strength of the unstandardized path coefficient revealed that this relationship was significantly stronger in Australia versus China (P ł 0.05, one-tail test). Finally, our initial hypothesis of power distance having a negative influence on the desired level of self-involvement (H6) was supported in Australia, but rejected in China, where it had the opposite effect.
Discussion
This study investigated the impact of cultural and personal factors on desire for medical information and desire for self-involvement in medical decisions in Australia and China. In both countries, the desire for medical information was found to be high, driven by individual mindsets of benefiting each other through knowledge sharing (interdependence) and by pursuing individual interests through obtaining information (independence). In both cultures, having higher levels of chance health locus of control undermined individuals' desire for medical information, possibly stemming from beliefs that health is controlled by luck or fate. 38 On the other hand, individual-level cultural and personal factors (IND, RISC, and HLC) were not predictors of preferences for self-involvement in medical decisions.
Interestingly, the expected negative association between power distance (value placed on social hierarchy) and desire for self-involvement was found only in Australia, where individuals having a greater respect for authority may be more likely to defer DM to their doctor as a person of authority. However, we found the opposite effect of individual power distance values in China, where individuals with a higher respect for authority were less likely to defer DM to their doctor. The unexpected contradictory effect of power distance cultural scores on self-involvement in DM within the Chinese sample was inconsistent with prior research findings. 7, [53] [54] [55] [56] Empirical evidence suggests that people who place greater value on social hierarchy and status are less willing to participate in a DM process involving someone who is perceived as powerful, authoritative, and superior. 18, 53, 56, 57 The imbalance of power within the doctor-patient dyad is often more weighted toward doctors because doctors are perceived by patients as someone who has the professional expertise to cure the disease whereas they cannot do it themselves. 29, 53, 54, 58 This caused us to question the power dynamics within the doctor-patient relationship in Chinese culture.
A recent report by Zhou and colleagues 59 describes issues arising from the changing doctor-patient relationship in China. In the past, heavily influenced by traditional Chinese culture, doctors were highly respected and regarded as ''white angels'' who saved lives. 59 However, since 1978, market-oriented health sector reforms and rapid increases in health care costs have been associated with a decline in trust between doctors and patients. 59 High expectations from patients fueled by rising medical costs, and negative media reports about the conduct of doctors and hospitals, have contributed to this issue. 59 The relationship between patients and doctors in China has been described as adversarial, with health care being seen as a commodity. 60, 61 This is quite a contrast to the health care model in Australia, where the universal health insurance scheme, Medicare, has been in place since 1984. 62 For all eligible Australian citizens and residents, Medicare covers all medical costs for in-hospital and ambulatory care in public hospitals and all or up to 85% of the scheduled fees set up by the Medicare for consultations with primary care specialists. 62 There is generally a high level of trust toward health care professionals in Australia, with nurses and doctors being rated as the most highly regarded professions in terms of ethics and honesty. 63 Therefore, it could be that in China, the more patients value social hierarchy, the more they would expect to be involved in their health care decisions as their doctors are regarded as less superior/trustworthy service providers. While the adversarial relationship and trust issues between health care providers and patients may have contributed to our unexpected result in China, given that the final model explained only 5% of the variance in the desire for involvement in China, future research is needed to further examine this relationship and its influencing factors.
Our results also highlight that a desire for medical information did not predict a desire for self-involvement in either country. There are mixed findings in the literature in terms of the relationship between these two indicators of patient preferences for autonomy. 44 For example, in a study by Alden and colleagues, a strong association between these two indicators was found in Japan but not in the United States. 7 Similarly, other studies have found that patients who were active in information seeking did not necessarily prefer to be actively involved in DM or vice versa. 64, 65 Our results further add to evidence suggesting that preference for participation in decisions is influenced by complex and intertwined individual and contextual factors, of which preference for information is just one potential indicator. 9 Overall, these findings suggest that involvement preferences in DM should be considered separately from information needs at the clinical encounter.
We also tested the national-level cultural moderation effect on the relationships between the individual-level cultural values and a desire for medical information. We found that, as expected, independence (individualism) was a stronger predictor of desire for information in Australia, but surprisingly, interdependence (collectivism) was not a stronger predictor of desire for information in China, breaking down some stereotypes. Cultural moderation did not appear to be significant for desire for self-involvement with the exception of power distance as mentioned earlier. Our study further confirms that desired level of self-involvement in DM is relatively independent of other cultural and personal attitudinal factors and that health care providers should equally provide patients with opportunities to deliberate and act on their preferred role in DM. These findings are consistent with SDM paradigms that advocate for the right to highquality information for all patients, but a respect for individual variability in terms of preference for level of involvement when making health decisions. 32 
Future Research and Limitations
Our findings have several important implications for future research and practices that aim to encourage SDM. There are two aspects to the patient desire for involvement in DM: desire for medical information (being informed) and desired level of involvement in making the final decision. 44 First, since both independent and interdependent values can predict desire for medical information, consideration should be given to tailoring health information and communication strategies to individual cultural and personal values in order to increase receptiveness. 7, 12, 14, 24 Recent study findings from four randomized controlled trials in the United Stated found that personal level of interdependent values are predictive of decision aid materials' impact on decision preparedness, such as knowledge, decision conflict, and empowerment. 14 Therefore, individuals could benefit from being provided with information that resonates with their own self-construal and values to facilitate ''internal deliberations.'' 12, 14 For example, in order to invoke a patient's desire for medical information, health information or dialogue could incorporate cues for mutual benefit (interdependence) or personal gain (independence), depending on the patient's dominant self-construal. The move toward developing the skills of SDM, such as values elicitation and clarification, within both countries is likely to assist this process. Second, given the negative impact of health locus of control on desire for health information in both countries, the need for building mutual trust for opening discussion on evidence-based information seems especially important with patients who attribute their health to chance, fate, or luck. Third, individual values for power distance (respect for authority) were not predictive of desire for information in either country. This has important implications for practitioners and policy makers in ensuring equitable and widespread sharing of information with patients across health care settings. Health care practitioners should provide opportunities for informed DM regardless of patients' cultural backgrounds and attitudes toward health care practitioners' authority/ power. Finally, since social status/power distance predicted patients' desire for self-involvement in making the final decision in both Australia and China, future interventions could benefit from bridging the power gap and promoting equity and trust between patients and providers. In Australia, patient empowerment interventions could benefit from advocating patients' rights to be respected, informed, and included in their health care decisions as set out in the Australian Charter of Healthcare Rights. 66 In China, caution should be exercised when designing such interventions so as not to inadvertently worsen patientdoctor relationship and trust issues. A stronger emphasis on mutual respect, trust, and two-way communication seems especially imperative in China to close the patientprovider power gap. Future studies in China are needed with samples that are more representative in order to further examine patient-doctor power relationships and their effects on DM.
More important, given that desire for self-involvement was found to be relatively independent of all the other factors that were included in the model, we recommend that physicians avoid overgeneralization based on cultural stereotypes and assess each patient on an individual basis. 26 As discussed earlier in reference to Hofstede's work, 18 Australians as a whole tend to have more individualist values, while Chinese tend to be more collectivist. For these reasons, Australian individuals are often presumed to value independence more than individuals with Chinese cultural backgrounds, who are presumed to value interdependence more. However, our study finds that neither interdependent nor independent mindsets predict a desire to be involved in making medical decisions. Furthermore, power distance was associated with a reduced desire for involvement in Australia but increased desire in China. Therefore, we recommend that in the absence of specific assessment for a preferred role in DM in clinical situations, health care providers avoid assumptions based on patients' cultural background or home-country and provide each patient with opportunities to be involved in the DM process.
This study has several limitations. First, as an online cross-sectional study, fewer representatives from disadvantaged groups may have participated, and as a result, participation bias is a possibility. 67 Participants were generally highly educated, had good incomes, and held professional or administrative positions. Therefore, our sample was not representative of the overall populations in Australia or China. However, we aimed to test a theoretical model to see if certain cultural and personal values could predict desire for medical information and desire for self-involvement, rather than to reach conclusions on the DM preference or behaviors of whole population groups. Therefore, our study demonstrated that those relationships between proposed constructs in our model ''can'' happen, even if they were among certain population groups. 68 Future research should explore whether these findings are valid among different age groups or people with diverse socioeconomic backgrounds. Second, we used hypothetical scenarios to assess desire for selfinvolvement in DM and only four moderate and serious scenario items were entered into the final model. These findings may not necessarily reflect the contexts in which patients are faced with real choices. Furthermore, patient preferences for involvement in DM could vary across different disease conditions and timing of the disease and caution should be given to overgeneralization.
Despite such limitations, our current study demonstrates the complexity of the processes behind patients' desire to influence their own medical DM. We have shown that individual level cultural values and attitudes can predict one's desire to influence medical decisions to some degree. However, these predictors alone do not explain the full variance in patient's desire for medical information and involvement in DM. Thus, while attention to these individual-level cultural and attitudinal values could benefit efforts to foster informed and shared DM, overgeneralization and stereotypes based on cultural backgrounds should be avoided.
